1 School of Medicine, Duke University Medical Center, Durham, NC, USA 2 Division of Urology, Department of Surgery and Duke Cancer Institute, Duke University Medical Center, Durham, NC, USA mortality rate from PC compared with Caucasians (Chornokur, Chornokur, Dalton, Borysova, & Kumar, 2011) and are severely underrepresented in the major active surveillance cohorts (Sormani, 2009 ). Current AS guidelines may not accurately represent African Americans and there is an urgent need to gather more data.
In this study, we examined the clinicopathologic features of African Americans and Caucasians clinically diagnosed with American Urological Association (AUA) low-risk disease (PSA ≤10 ng/mL, Gleason ≤6, and clinical stage ≤T2a).
Materials and Methods
We retrospectively reviewed clinicopathologic data from 1,034 consecutively operated men (828 Caucasian, 175 African American, 31 other) who underwent open radical retropubic prostatectomy by a single high-volume surgeon between October 2004 and August 2015. Pathology from 345 Caucasian (1 Hispanic, 344 non-Hispanic) and 58 AAM met AUA criteria for clinically diagnosed lowrisk PC. We excluded from analysis two men whose prostatectomies were aborted. Research was approved by our institutional review board and compliant with the Health Insurance Portability and Accountability Act.
Prostate biopsy specimens were taken both from our institution and from outside institutions. All biopsy cores taken from outside institutions were re-reviewed by genitourinary pathologists at our institution, with grading from our institution taking precedence in the event of a discrepancy. Biopsies taken after 2005 were read in accordance with 2005 International Society of Urological Pathology (ISUP)-modified Gleason guidelines. Prostatectomy specimens were weighed, inked, and sectioned at 3-mm intervals according to our institutional protocol. Gleason scoring and pathological variables were assessed after evaluating the entire prostate.
Upgrading was defined as an increase in the Gleason score between the highest Gleason sum on biopsy and the final overall Gleason score on prostatectomy specimen.
Preoperative clinical and pathological variables chosen for this study included AUA low versus not low risk, patient age, PSA at biopsy, and clinical staging on rectal examination.
Surgical pathology included Gleason scoring, Gleason upgrading, pathological stage, extracapsular extension, surgical margins, seminal vesicle invasion, prostate size, and percent of prostate that was tumor. Adverse surgical pathology was also specifically defined as pT2 and Gleason ≥4 + 3, or pT3a and Gleason 3 + 3 and positive surgical margins, or pT3a and Gleason ≥3 + 4, or ≥pT3b (Sundi et al., 2013) .
Categorical variables were compared between Caucasian and African American patients and analyzed with Chi-squared test and Fisher's exact test. Because the continuous variables were all not normally distributed, they were compared with the Mann-Whitney U test and Spearman correlation coefficient. Statistical significance was set at p < .05. Statistics were analyzed using JMP Pro 12. Post hoc power analysis was performed using GPower 3.1. Figure 2 ). The majority of Gleason upgrading were from clinical Gleason 3 + 3 = 6 to pathological Gleason 7 disease for both African Americans (16/57) and Caucasians (143/344; Table 1 ). The majority of pathological Gleason 7 disease was Gleason 3 + 4 = 7 (15/57 African Americans, 128/344 Caucasians).
Results

Clinical Risk Stratification
Preoperative Clinicopathologic Characteristics
African Americans were significantly more likely to be younger than Caucasians (55 vs. 59 years, p < .04; Table 2 ). There were no statistically significant differences in median PSA at biopsy or clinical staging.
Prostatectomy Pathology Characteristics
AAM had significantly smaller prostates than Caucasian men did (32 vs. 35 g, p < .04; Table 2 ). There were no statistically significant pathological differences in staging, extracapsular extension, positive margins, seminal vesicle invasion, percent tumor, or adverse surgical pathology between African American and Caucasian men.
Multivariate Correlation and Power Analysis
On multivariate analysis, Spearman coefficient between age and prostate weight was 0.31 (p < .0001). Spearman coefficient between prostate weight and percent tumor was -0.29 (p < .0001). Coefficient between age and mean pathologic Gleason score was 0.11 (p < .03), and coefficient between prostate weight and mean pathologic Gleason score was -0.12 (p < .02). Coefficient between prostate weight and pathologic staging was -0.17 (p < .001). Age was not significantly correlated with percent tumor or PSA at biopsy. Post hoc analysis showed that power for the mean pathologic Gleason score was 0.50. Post hoc analysis showed that power for the mean pathological staging was 0.07.
Discussion
In this study, we identify that AAM are less likely to be clinically diagnosed with AUA low-risk disease than Caucasian men. However, in contrast with recent literature, we report that African Americans with clinical lowrisk disease are less likely to have Gleason upgrading on prostatectomy than Caucasians. Such upgrading is predominately from clinical Gleason 3 + 3 = 6 to pathological Gleason 3 + 4 = 7. AAM with clinical low-risk disease were also significantly younger and had smaller prostates than their Caucasian counterparts. Our results indicate that African Americans are viable candidates for AS as initial management and support that this topic should be further investigated.
Our results may be explained by the Will-Rogers phenomenon. This phenomenon states that moving an element from one set to another set raises (or lowers) the average value of both sets. Classic examples include changes in classification criteria or diagnostic techniques that can produce apparent improvements in medical outcomes despite no true progress (Sormani, 2009 (Helpap & Egevad, 2006; Ozok et al., 2010; Zareba et al., 2009 Kryvenko et al. recently concluded that the Gleason 3 + 3 = 6 PC of AAM produce less PSA than the Gleason 3 + 3 = 6 cancer of Caucasian men (Kryvenko, Balise, Soodana Prakash, & Epstein, 2016 ). This conclusion was based on results showing that African Americans and Caucasians had similar serum PSA, PSA mass, and tumor volume despite African Americans having significantly larger prostates and lower PSA densities. The authors suggested lowering contemporary PSA density thresholds for African Americans to compensate for their findings when determining AS eligibility. The results of Kryvenko et al. may support ours: The AAM in their cohort with pathological Gleason 3 + 3 = 6 disease may have had less aggressive cancers (as suggested by PSA output) compared with Caucasian men and were perhaps better candidates for AS had they chosen that management.
African Americans had larger prostates than Caucasians in the study by Kryvenko et al., while African Americans had smaller prostates in our cohort (32 vs. 35 g, p < .04). Multiple factors could contribute to this discrepancy, including different patient populations and that African Americans in our study population were younger than Caucasians (correlation coefficient between age and prostate weight was 0.31). Given their smaller prostates, there may be less sampling error on biopsy in our African American patients; consequently, our AAM could potentially have more accurate risk assessment prior to prostatectomy compared with their Caucasian counterparts. (Sundi et al., 2013) . In their cohort, AAM were more likely to have pathologic Gleason upgrading, pathologic stage T3a, positive margins, and adverse surgical pathology. The same group reported that at median 4 years follow-up after prostatectomy, African Americans were more likely to have biochemical recurrence, while African Americans diagnosed with very-low-or low-risk disease had biochemical recurrence-free survival similar to Caucasians of low-and intermediate-risk groups, respectively (Faisal et al., 2014 (Resnick et al., 2009 ). They did not identify any racial differences in Gleason upgrading, extracapsular extension, margins, seminal vesicle invasion, or tumor volume.
In comparison, AAM were less likely to have Gleason upgrading compared with Caucasians in our cohort. Moreover, there were no significant differences in pathologic staging, margins, or adverse surgical pathology. There are several potential sources of difference between our study and the ones from Sundi et al., Sanchez-Ortez et al., and Resnick et al. There may be differences in patient population undergoing treatment by our institutions. Our patients were younger than the population of other studies, and our African American patients were younger than our Caucasian ones in contrast to previous studies. With smaller prostates, our African American patients could have had more accurate biopsy diagnoses than our Caucasian patients. Finally, there may be interobserver variability among the various institutional pathologists.
African American low-risk men were significantly younger than Caucasian men were in our cohort (55 vs. 59 years, p < .04). Powell et al. has long suggested that AAM should be screened for PC at younger ages than Caucasian men (Powell et al., 1999) . It is possible that disease progression was diagnosed earlier in the younger AAM at an earlier stage when such cancers did not have as much time to progress and spread into the prostate, and these men may have been recommended more aggressive treatment either due to racial or life expectancy factors. Nonetheless, there was no systemic effort to screen AAM for PC from a younger age compared with Caucasian men.
Abern et al. from our institution reported that African Americans on AS were more likely to proceed to treatment, although a majority (63%) remained on surveillance (Abern et al., 2013) . Iremashvili et al. studied 249 patients (24 African Americans, 225 Caucasians) with clinical low-risk disease from 1994 to 2011 who underwent at least 1 repeat biopsy (Iremashvili et al., 2012) . Of 24 African Americans, 14 had disease progression, and the authors reported that African American race was significantly associated with disease progression. Sundi et al. reported that AAM on AS were more likely than Caucasians to have Gleason upgrading on serial biopsies (36 vs. 16%, p < .001), and the African American race was an independent predictor of upgrading (Sundi et al., 2015) . Nonetheless, all three studies reported that large percentages of AAM with contemporary low-risk disease did not have disease progression. They suggest that many African Americans are still eligible for AS, and the potential overemphasis on dangers of delaying intervention could unnecessarily sway such patients toward overtreatment and unnecessary morbidity risks.
Strengths of this study include that a decade of recent data has been presented, with the majority of patients undergoing procedures after 2005 and thus the 2005 ISUP guidelines being applied. Biopsy and surgical pathologies were all reviewed by our institution's genitourinary pathologists. Our patient population includes a higher percentage of African Americans (57/344; 14.2%) than the large randomized-controlled trials in which this group is underrepresented.
Potential limitations include that our study is retrospective in nature and only comprises patients from a high-volume single-surgeon series at one academic institution, reducing our study's power. Our research and contemporary studies also only used patients who ultimately underwent prostatectomy; patients who elected AS or other treatment methods were not included. There may be interobserver variability among our institution's genitourinary pathologists when interpreting specimens, which potentially introduces detection bias, although review by an institution's multiple pathologists better reflects practice in the general community. Finally, age was weakly correlated with and prostate size was negatively weakly correlated with mean pathologic Gleason scoring.
Given the controversies about the racial dimensions of AS and the diverse outcomes of previous studies, additional research into this topic is clearly warranted. One potential area is the impact anterior tumors have on pathology concordance. African Americans are more likely to have anterior tumors, which are more likely to have Gleason upgrading . However, Kim et al. recently reported that anterior tumors have similar extracapsular extension, positive margins, and lymph node invasion compared with posterior tumors and that anterior tumors have significantly higher rates of 5-year biochemical-free recurrence survival (Kim et al., 2016) . They hypothesized that a barrier formed by the anterior horn of the peripheral zone or anterior fibromuscular stroma and fewer lymphatics and blood vessels could be the reason for such results. Unfortunately, our data did not specify the location of tumors or the dominant nodule, nor did the data specify which patients specifically underwent anterior biopsies. Investigation into this topic could further contribute to refining the use of AS in African Americans.
Overall, the eligibility of AAM for AS remains an area of research and debate. We contribute a novel suggestion that the Will-Rogers phenomenon means that fewer African Americans are diagnosed with low-risk disease, but those with clinical low-risk disease are more likely to have truly low-risk, less aggressive cancer. Our results further support that many African Americans still are eligible for AS and that undue weight should not be given to emphasizing the risks of PC lest these men are overtreated and face undue morbidity. Further research into the role of AS in African Americans is certainly warranted, and our data begs for the need for a prospective randomized controlled trial of AS in African American and Caucasian men.
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